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[57] ABSTRACT 

An improved mixing passage in a foam ?re ?ghting noZZle, 
the noZZle having a barrel With a ?rst inlet to receive liquid 
under pressure and a second inlet to receive additive ?uid 
and having a discharge end for discharging liquid and 
additive ?uid. The additive ?uid is communicated from the 
second inlet to the barrel discharge through a channel and a 
baf?e is structured With said channel to provide a ?oW path 
for additive ?uid through the baf?e. The baf?e cooperates 
With barrel Wall portions to shape a relatively smooth 
annular liquid stream having a cross sectional area that 
diminishes to a minimum proximate the noZZle discharge. A 
mixing plate is af?xed to the noZZle downstream of the 
baf?e, the mixing plate being adapted together With the 
baf?e to de?ne a mixing passage in Which additive distrib 
utes itself around 360° and exits into a portion of the shaped 
liquid stream at the point of minimum cross sectional area. 
The improved mixing passage is accomplished by further 
con?guring the mixing plate With at least portions of a 
peripheral upstream facing side outwardly angled to at least 
partially de?ect discharging ?uid in a radially outWard and 
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abandoned. 
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MIXING PASSAGE IN A FOAM FIRE 
FIGHTING NOZZLE 

This application claims the bene?t of the ?ling date of an 
earlier ?led provisional patent application, Ser. No. 60/032, 
990, ?led Dec. 16, 1996 noW abandoned. 

FIELD OF INVENTION 

This invention relates to ?re ?ghting noZZles and, in 
particular, to ?re ?ghting noZZles providing a mixing area or 
passage proximate to and partially de?ned Within a noZZle 
discharge area for the mixing of a primary ?re ?ghting liquid 
With an additive ?uid. 

BACKGROUND OF INVENTION 

This invention relates to an improvement to ?re ?ghting 
noZZles of the type disclosed in US. Pat. No. 4,640,461, the 
disclosure of such patent being hereby incorporated by 
reference. 

The ?re ?ghting noZZle disclosed in the ’461 patent is of 
a type that includes a mixing noZZle and/or passage located 
on or proximate to the discharge port of the noZZle. More 
particularly, the mixing passage area is partially located 
betWeen an upstream de?ecting plate and a doWnstream 
mixing plate. The upstream de?ecting plate forms a portion 
of a baf?e af?xed proximate the discharge end of the noZZle 
barrel, serving as a baf?e for the ?oW of primary liquid 
through the noZZle. As shoWn in the embodiments of the 
’461 patent, the mixing plate de?nes a doWnstream Wall of 
the mixing area or passage and typically comprises a ?at 
plate situated perpendicular to the direction of ?oW of the 
liquid. In some embodiments, the ?at mixing plate has a 
portion of a peripheral edge slanted upstream. In such a 
manner, the mixing plate de?ects additive ?uid outWard and 
to some extent also backWard or upstream into a stream of 
primary ?re ?ghting liquid. This de?ection pattern can 
enhance the generation of superior foam, especially When 
the additive ?uid comprises a foam concentrate or a foam 
concentrate and liquid. 

In some cases the energy expended in de?ecting foam 
concentrate outWard, and even upstream, in order to form a 
superior foam, may sacri?ce too much of the total range 
potentially achievable by the ?re ?ghting noZZle. 

The improved mixing passage or mixing area disclosed 
herein, through use of novel mixing plate con?gurations or 
shapes, achieves a fortuitous compromise betWeen the gen 
eration of superior foam and the achievement of maximum 
range for a noZZle. The mixing plate con?gurations and 
shapes disclosed herein de?ect ?uid outWardly and also 
partially doWnstream through use of at least partially out 
Wardly conically shaped portions of the plate. 

SUMMARY OF THE INVENTION 

The present invention relates to neW and improved mixing 
passages in foam ?re ?ghting noZZles, the noZZle having a 
barrel With a ?rst inlet for receiving liquid under pressure 
and a second inlet for receiving additive ?uid, such as foam 
forming concentrate. The barrel has a discharge end for 
discharging the liquid and ?uid. The noZZle also has a 
channel providing communication for the additive ?uid from 
the second inlet to the barrel discharge. A baf?e is af?xed 
Within the barrel proximate the discharge end Wherein the 
baf?e and channel are structured in combination to provide 
a ?oW path for the additive ?uid through the baf?e. Amixing 
plate af?xed to the noZZle doWnstream of the baf?e is 
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2 
provided, the mixing plate being adapted together With the 
baf?e to de?ne a mixing passage. The improvement includes 
mixing plate con?gurations and shapes having at least 
portions of a peripheral upstream facing side being out 
Wardly angled such that additive ?uid exiting the baf?e is at 
least partially de?ected in an outWard and doWnstream 
direction. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention Will be better understood and objects other 
than set forth above, Will become apparent When consider 
ation is given to the folloWing detailed description thereof. 
Such description makes reference to the annexed draWings 
Wherein: 

FIG. 1 illustrates a longitudinal vieW of one embodiment 
of an improved mixing passage in a foam ?re ?ghting noZZle 
equipped With a barrel, a channel, a baf?e and a mixing 
plate, the mixing plate having portions of a peripheral 
upstream facing side outWardly angled. 

FIG. 2 illustrates an alternate preferred embodiment With 
a mixing plate having an outWardly beveled peripheral edge 
con?guration of the mixing plate from FIG. 1. 

FIG. 3 illustrates an alternate longitudinal vieW of an 
improved mixing passage in a foam ?re ?ghting noZZle from 
FIG. 1, having a baf?e for the liquid ?oW through the barrel, 
and Whereby the mixing plate and the baf?e form a dual 
trumpet arrangement. 
The draWings are not to scale, but rather are scaled to 

illustrate the operational structure. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

The present invention involves an improved mixing pas 
sage in a foam ?re ?ghting noZZle. The noZZle is comprised 
of a barrel With tWo inlets and an outlet, the ?rst inlet for 
receiving a liquid such as Water under pressure, the second 
inlet for receiving an additive ?uid such as ?re ?ghting 
foam. The barrel outlet serves as a discharge means for a 
mixture of the liquid and the ?uid. 
A channel is affixed on the inside of the barrel at the 

second inlet. The other end of the channel connects to a 
baf?e located Within the barrel proximate to the barrel 
discharge end. The baf?e is located Within the barrel such 
that the directional ?oW of the additive ?uid is axially 
concentric to the liquid ?oW. 
A mixing plate is located doWnstream of the baf?e, Where 

the additive ?uid impinges after exiting the baf?e. Amixing 
passage is de?ned by the area doWnstream of the baf?e 
Where the mixing plate is af?xed to the noZZle. Since the face 
of the mixing plate protrudes axially outWard, and 
doWnstream, the additive ?uid is dispersed into the ?oW of 
liquid in the same direction the liquid is ?oWing. This 
invention provides a reduced pressure drop across the mix 
ing passage since the ?uid is dispersed in the same direction 
of the liquid ?oW. Thus an increased noZZle range is realiZed 
resulting in improved ?re ?ghting capabilities, Without 
sacri?cing liquid and ?uid mixing. 

Describing noW the draWings, one exemplary embodi 
ment of the improved mixing passage Will be seen in FIG. 
1, comprising as its main parts or components a barrel 2 
having a ?rst inlet 3 for receiving liquid under pressure, a 
second inlet 4 for receiving additive ?uid and a discharge 
end 5 for discharging a mixed liquid and ?uid. The additive 
?uid may be introduced into the barrel by means of a 
channel 6, channel 6 having a male threaded inlet 6a and a 
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female threaded outlet 6b. A baf?e 7 is af?xed Within the 
barrel 2 proximate to the noZZle discharge 5. The baf?e inlet 
7b has a male threaded section 7a Which is rotably mounted 
onto the female threaded outlet 6b of the channel 6. Amixing 
plate 8 is attached to the baf?e 7 by means such as sleeved 
industrial fastener(s) 9 and proximate to the baf?e de?ecting 
plate 7c. The mixing plate 8 adapted together With the baf?e 
7 de?ne the mixing passage or area 1. The combination of 
the channel 6 attached to the baf?e 7 provides the ?oW path 
for the additive ?uid into the mixing passage or area 1 
betWeen the baf?e de?ecting plate 7c and mixing plate 8. 
The mixing plate 8 of FIG. 1 can be seen to have a peripheral 
upstream facing side angled outWardly to partially de?ect 
the additive ?uid and liquid in an outWard and doWnstream 
direction. The apex of the conical embodiment of the mixing 
plate 8 is located axially concentric and proximate to the 
opening of channel 6 in the baf?e discharge. The mixing 
plate apex 8a provides an impingement point Where the 
additive ?uid and liquid contact and subsequently are 
directed toWards the primary liquid ?oW. The liquid under 
pressure ?oWs from the ?rst inlet 3 through the barrel 2 until 
it reaches the baf?e Where liquid L is baf?ed outWard and 
around mixing passage 1. There liquid contacts the additive 
?uid being de?ected outWard into the doWnstream direction. 
The mixing of the liquid With the additive ?uid, enhanced by 
the ?uid dynamic perturbations, creates superior quality ?re 
?ghting foam, Which is discharged to the target location via 
the noZZle discharge 5. The discharge dynamics may be 
further altered from a fog to a straight stream pattern by 
moving the outer barrel 2a parallel to the ?oW. By moving 
the outer barrel 2a aWay from the noZZle discharge 5 a more 
narroW and straight ?re ?ghting stream may be produced; 
conversely, positioning the outer barrel 2a inWard toWard the 
noZZle discharge 5 spaWns a more dispersed fog like ?re 
?ghting stream. 
A venturi noZZle or eductor 10 may be inserted into the 

channel 6, said venturi noZZle 10 having an inlet 10b for 
receiving a portion of pressuriZed liquid. The noZZle 10 
having a reduced diameter exit 10a for discharging loWer 
pressure liquid. Pressurized liquid ?oWing into the inlet 10b, 
being substantially noncompressible, exits the reduced 
diameter exit 10a at a higher velocity, thus a loWer pressure. 
The loWer pressure produces a venturi effect that induces 
?uid ?oW into and through the channel inlet 6a and onto the 
mixing plate 8. The venturi effect caused by the venturi 
noZZle 10 provides the motive force for the ?uid ?oW. 

FIG. 2 illustrates a preferred embodiment for the mixing 
passage 1. The improved mixing passage 1 is indicated 
Wherein the alternate design mixing plate 11 includes an 
outWardly beveled peripheral edge 11a. 

In addition to the structures elucidated in FIGS. 1 and 2, 
FIG. 3 depicts an alternatively designed trumpet shaped 
baf?e 12 and mixing plate 13 arrangement; together With a 
?n 14. Here, the mixing plate 13 and the baf?e 12 both have 
a substantially conical con?guration. The mixing passage 15 
is de?ned by the space betWeen the substantially conical 
mixing plate 13 and baf?e 12. The ?n 14 is comprised of 
vanes 14a radially extending from the outer Wall of the 
channel 6 to the inner surface of the barrel 2. The vanes 14a 
straighten the pressuriZed liquid ?oW, Which can tend to 
reduce pressure head loss in the noZZle, resulting in a higher 
noZZle discharge velocity, ultimately increasing the effective 
?re ?ghting radius of the foam ?re ?ghting noZZle. 

In the operation of the improved mixing passage in a foam 
?re ?ghting noZZle, barrel 2 is af?xed to a liquid pressure 
source, generally a ?re hydrant or ?re truck or other suitable 
pump. As liquid L is pressure forced into the barrel 2 a 
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4 
portion of the liquid ?oWs through venturi noZZle 10. 
Reducing the venturi noZZle exit 10a cross sectional area 
With respect to venturi noZZle entrance 10b causes the 
velocity of the substantially noncompressible liquid to 
increase, thereby generally producing a localiZed reduced 
pressure inside channel 6. Whereby, reduced pressure can 
induce additive ?uid F into and through channel 6. Additive 
?uid F ?oWs from its supply into channel 6, contacts the 
portion of liquid L that ?oWs through the venturi noZZle, the 
?uid and liquid portion ?oW through channel 6, through 
attached baf?e 7, into mixing passage 1 and onto mixing 
plate 11 (or 8 in FIG. 1). The mixture of the ?uid land a 
portion of the liquid impinge upon the mixing plate on 
mixing plate apex 11b (or 8a in FIG. 1). Fluid dynamics of 
the ?uid and liquid portion, affected by the predominate 
liquid L ?oWing through barrel 2 and around mixing passage 
1 result in ?uid F and the liquid portion “ricocheting” 
betWeen the baf?e de?ecting plate and mixing plate, While 
mixing With the predominate liquid L in the mixing passage. 
Subsequently these dynamic perturbations mix the ?uid and 
the liquid creating a superior ?re ?ghting foam for use in ?re 
?ghting activities. Mixing plate 11 and alternative embodi 
ment mixing plate 8 are con?gured to have at least portions 
of a peripheral upstream facing side outWardly angled such 
that additive ?uid F exiting baf?e 7 is at least partially 
de?ected in an outWard and doWnstream direction. Since 
mixing plate 11 and alternative mixing plate 8 direct the ?uid 
in the same direction as ?oWing liquid L this can result in a 
loWer head pressure loss across the mixing plate than in 
previous inventions, thereby resulting in a higher mixed 
liquid ?uid velocity from the noZZle and increasing ?re 
?ghting capabilities. 
The extension or retraction of outer barrel 2a can alter the 

pattern of the ?re ?ghting foam exiting the noZZle from a 
foam-like application to a straight stream application. When 
the outer barrel 2a is fully retracted relative to barrel 2 less 
barrel length is available to direct the mixture of the ?uid 
and the liquid, thus the mixture can be dispersed radially 
outWard sooner after exiting the barrel, producing a more 
dispersed and greater diameter of ?oW. 
When the outer barrel 2a is extended relative to barrel 2 

more barrel length is available to direct the mixture of the 
?uid and the liquid, thus maintaining a straighter stream exit 
from the noZZle. 
While there are shoWn and described present preferred 

embodiments of the invention, it is to be distinctly under 
stood that the invention is not limited thereto, but may be 
otherWise variously embodied and practiced With the scope 
of the folloWing claims. ACCORDINGLY, 
What is claimed is: 
1. An improved mixing passage in a foam ?re ?ghting 

noZZle, said noZZle having: 
a barrel With a ?rst inlet for receiving liquid under 

pressure, a second inlet for receiving additive ?uid and 
a discharge end for discharging liquid and ?uid; 

a channel providing communication for said additive ?uid 
from said second inlet to said barrel discharge end; 

a baf?e affixed Within said barrel proximate said discharge 
end; said baf?e cooperating With barrel Wall portions to 
shape liquid ?oW proximate the noZZle discharge end 
into a relatively smooth annular stream having a cross 
sectional area that gradually diminishes to a minimum; 

a discharge passage for said additive from said channel, 
the channel, barrel and baf?e being relatively located 
such that additive ?uid is discharged into a portion of 
the shaped annular liquid stream at the minimum cross 
sectional area and 
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such that said additive ?uid is at least partially discharged 
in an outward and doWnstream direction. 

2. The improved mixing passage of claim 1 Wherein said 
baf?e and said mixing plate each exhibit an at least partially 
conical shape. 

3. The improved mixing plate of claim 1 Wherein said 
mixing plate includes an outWardly beveled peripheral edge. 

4. The improved mixing plate of claim 1 Wherein said 
mixing plate comprises a substantially holloW conical struc 
ture affixed to said baffle With the apex of said conical 
structure located upstream. 

5. The improved mixing plate of claim 4, further com 
prising: 

at least one ?n proximate the baf?e and having a plurality 
of vanes, said vanes radially extended from the channel 
to the barrel, Whereby extending the range of the 
?re?ghting noZZle. 

6. An improved method for mixing ?uids in a ?re ?ghting 
noZZle comprising: 

10 

6 
(a) supplying a liquid ?re ?ghting ?uid under pressure to 

a ?rst inlet of a noZZle barrel; 

(b) supplying an additive ?uid to an additive ?uid inlet of 
said noZZle barrel; 

(c) baf?ing and shaping liquid ?oW through the barrel 
proximate a barrel discharge end into a relatively 
smooth annular stream having a cross sectional area 

that gradually diminishes to a minimum; 

(d) supplying said additive ?uid to said discharge end of 
said barrel; and 

(e) discharging the additive ?uid into a portion of the 
shaped annular liquid stream at the minimum cross 
sectional area in both a radially outWard and doWn 
stream direction. 
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